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Disclosed is a novel fluid flow field plate for use in 
a solid polymer electrolyte fuel cell. The flow field 
plate is made of a suitable electrically conducting 
material and comprises a substantially planar 
surface, a flow field formed in said substantially 
planar surface, said flow field comprising a 
plurality of staggered lands defining a network of 
substantially symmetric interconnected orifices 
and diagonal channels in the fiow field and a fiuid 
supply manifold through which fuel and an 
oxidant are introduced to the flow field and a fluid 
exhaust manifold through which reaction by- 
products and excess fuel and oxidant are 
removed from the flow field. Streams of the fuel, 
oxidant and reaction by-products are continually 
separated and diverted into separate channels, 
and the separated streams are then mixed with 
streams from adjacent channels in the offices. 



Flow-Field designs 




Honeycomb design Diamond design 



Data supplied from the esp@cenet database - Woridwide 



http://v3.espacenet.Gom/textdoc?DB=EPODOC&IDX=JP2004526283T&F=0 



2005/12/21 



JP 2004-526283 A 2004.8.26 



(i9)B4«ins¥fT(iP) (i2)& S 4$ if ^ S(A) (iDn^^ma&ms^ 

1$%2004 -52628 3 
(P2004-S2BZB3A) 
(43)&flB VJ«16«8S26B(a»4.8.26) 



(51) Int. CI.' 


F 1 






H O 1 M 8/02 


HO 1 M 


8/02 


R 5H026 


H01M B/10 


HO IM 


8/02 


E 




HO 1 M 


8/02 


Y 




HO IM 


8/10 








msmnt ^tsssw^ w (± so m) 


(21) ais#^ 


4tj92002-568445 a>2002-568445) 


(71) aSHA 


390023674 


(86) (22) ttJRB 


Wm4^2M 27B (2002. 2. 27) 




>f — . 7-^ • • H!> • A— ;^• 


(85)HK:Stg!UB 


¥0cl5^8^21B (2003.8.21) 




T>'H • 


/O n\ IB Bpr ill (EX TI? Ca. 

(86) ElSffiWS-^ 






E. 1. DU PONT DE NEMO 


(87) SlSiiPgS^ 


W02002/069426 




URS AND COMPANY 


(87)BESI&PeB 


^^14^9^68(2002.9.6) 






(31) «5t«l±SS-^ 


60/271, 638 




>h>. -T—^y — h loo 


(32) ffi5tB 


^gcl3^2^ 27B (2001. 2. 27) 




7 


(33)ft9^£SiBi 


*H(US) 


(74)ftaA 


100060782 














(72)%B^# 


























72 7 











(54) isiB^©«a;] «si^i:^r>'<-f ;^fflaiE<*i!!EWS 



(57) imm 




JP 2004-526283 A 2004.8.26 



1^ 11*^0 IS H] 

imiRm 1 ] 

( a ) (i {f ¥ a T' ® X 

(b) HuiS(5 T' ^ § ffi F«3 ff^ fiit ^ n ^ gttn^T o T . mME^itl m iClUg ^ ^ffj 

- ;l/ K i: ^ # A. T- ^ t> . 
[ It « 2 1 

im^m 3 ] 

[ if « JS 4 ] 

im^m 5 1 

( a ) T / - h' t . 
( b ) V - F . 

(c ) mtiT y - \^ tmmti V - v t (orsicMm-^ nrz^a^A^^nmn t . 

( i ) (S J? ¥ M T S ffi i: . 

( i i ) {J J? ¥ ffi T- ^ S ff$ fig 1^ n jjit n ±i T- o T . fij f B nil n ^ O ti i? W W 

tsmnm t . 

( i 1 i ) mm'tMtimicmn^ i:ifmitm^mx-r ^rctbcomwrn^^ -t^- ¥ . ^ s 

Hu la ^ . mif^i. 43 cfc t>' s IS iij ^ !Rj fl) ?5^t n a w ^ gt 5 n . su ® j^s ss ^ n , 
Mfa^^gs^nfc?jiin*^Huia^*U7-f7.rt<Di^i$j5Si^*^?>o??iini:i^ 

■b > y U o 

im^m 6 ] 

[ 0 0 0 1 ] 
[ 0 0 0 2 ] 



(3) 



JP 2004-526283 A 2004.8.26 



- zy ■if iE> nrcmmm. t ^ ts . is&n^n t^itwutti^nr y - ¥ t ti ^ - v 

[ 0 0 0 3 ] 

^■^:-l^T^>J:l^o t'n cd m i> . ■:^u h ymnmm try-vttiv-vt 
^-^tsmnmrn-^i^ (mea) m^(omm^Mrct 2-D(D4^nicmm^(D-m\^''^m.w. 
£DFa t fi^s nr v^s CD *^ — ji5T'fe So m — ic. cn ^ (ozf u- h itmmi^ t lx mmvx 

. ^'^W. (. f \ o w field plates) ttCOMEAlC^MS^S^it^S^b. 

M E A «® cDf'pffl s«^i*ti: sj^it^ i: 7i<%iH^-r o c rut . u E A <Dmm tummmr 

(DK!^^(o^m^^^'M t . u E A (Dt^ — rjimu t . mnmm <o MiE rji 7k 6^ ^ m . 
mmi'^Wi^ic^m-^ ri^7k(Dm^ tMtih t la^^ < i&^-r ^ c tti^ < m ^ nx ^ o ^ 

[ 0 0 0 4 ] 

xmn a 7km. ^m?^ ^ y -jv. s fc « 5^ ^ ^ h ) ^ t y - k , ^ ( ^ ^ s 
{± ^ * ) ^ * V — F p. -r s fc 46 ic . #t V - - ;i/ K ^ n n s It e> n o ^ *J o 
j^** Mi*^{tsij t7jc. =t Lx V - vxB^-^ nrcm<o^i\^m^miiir ^TcisbKmm-r 
-t>-?v K s It e. n 5 o 

[ 0 0 0 5 ] 

« S{ -fe ;n« B -e « . iii-^m iz^ \^ X mnmm CO ± w m ti ^ m 1st ^ tc ^ K mni^ tc m^^imm 
feSo ^ com-^. m 0:) ^ u — h CD t^- m I -D (D )ico T J — V n.MW. t >:> . sfc^^ 

U - h © fife B!| -b © V - F IS i: =5: S . i: ^ J; ^ ;^ o T S o 
[ 0 0 0 6 ] 

mnmit. uEAcommicmmmmr^^^m.w.<Dmmiz^:y-fvyh-^n^o iioj^n 

[ 0 0 0 7 ] 
[ 0 0 0 8 ] 

sifitc^aroT. smT'ti. >^ ^ y -)urj: Ecomwmn^Kit^^ t,\.xmmr ^mn^min 

*5 v> T # . gft n tf S It S )£ 1^5 ?jtt !S ffJ t>c ic S[ <D FtB M ^^'i ^ ii i§S * n fc o ein ^ 

©^t^fStjSlt^^'&RgM-'^. i:LTti. ^ + ^rjimnmM^. U E A-^it(Dmt)^T CD^ 

^LT§iJ^4^i:7j<OI^£^£^if*^-&^n§o 
[ 0 0 0 9 ] 

* o o5i n If 83 1+ « - M W If > K St $ fc ti lire K It CD V > n ^ ^ ty O *^ - T- o 
If > ^5? yo»sn«^it<D-<!?ij*^. (#1^:5:^1) tc^^nTv^?>o ci^T'«. zy-F 
^?5i!tgi:;?jv- F^»ftS*^^n^nt!><hBPifn§^e^wrs= M5^tiiine.iD^iatc 
j:^3^KfiJt^n5:n•^^j?l^JioT7'y-F«^^*'^j5lin, mmic^ mit^itti v - v ^}^m 



(4) 



JP 2004-526283 A 2004.8.26 



[00 1 0 ] 

Sti-^ffl^^ii A.ff }^n^(D^J{± ( If fF 3i il« 3 ) K it ^ n T 5 = (#If5:i«3 

c (D ^ fji m ~ ID -r ^ '^i ri m ti^ & ^ ^ tr- . sjsi^oj5ttn«?^fS«ffiio{tfflffi«^i* 

o 

C 0 0 1 1 ] 

( It f distil*; 3 ) (iSfc, ^tlS©»iB! t fcSiJ?5fti^^W-r SUfiSJf^ffi^Ji^-r S ii j; -3 T 



[00 1 2 ] 












[ItfffiiK 1 ] 












3te 11 # f f ^ 4 . 


7 6 


9 . 


2 


9 


7 ^ Wfflg 


[ ?f W :i: 2 ] 












^ atf 1^ ^ 4 , 


8 2 


6 . 


7 


4 


2 ^ *ffl » 


[# i^:StiS^ 3 ] 












* H If if S 4 , 


9 8 


8 , 


5 


8 


3 #wia» 


imn^m 4 ] 












^ a !tf If ^ 5 , 


1 0 


8 . 


8 


4 


9 ^ iB » 


[i^H^iOM^O 














tt ^ 




mi 


[00 1 3 ] 













g T' 35 5 o 

V X ^' > ^"jb^fl^-r i> i: . « 81 M <^ H n ?> S <D » "T -S fc . 

[0014] 



(5) JP 2004-526283 A 2004.8.26 

[0015] 
[0016] 

( a ) if J? ¥ [S T' 5 B i: 

( b ) (5 J? ¥ ® T- £. ?> ® 1*1 iC ff^ fiSc ^ n ^ ?5fL n ^ T- T . iSK n IC (5 fi^ ^ S S 10 

( c ) ^ (Dm.nmicmn}5 ^x}m<tm^mx-r ^rz^(D^,i^m^i&^ )v h' . e. z>* ic 

. ?5S n « *^ 5 jg )S iiJ 5fe i: sS? PJ «0 il« *5 ct a* ^ {t SiJ % 1^ * t- 5 /c i6 CD jjfi 
K i: ^ # /u T' =& 0 , 

[0017] 

:^^m<Df^-cDmmmmTit. 20 

( a ) T y - K i: 

( b ) ti V - Y t . 

( c ) T y - Ki::*V- K©P^lcBEH5nfc:ai*^g^i'?«fi?Ki:, 

(d) jg^^a»«14****t:-{^iSi^ n. 
( i ) ti T'fe i: . 

( i i ) {i ¥ ffi T- ffi ff^ fi)c * n fc ?5fi n « T- ^ o T . ?5lt tl (*I 15 M ^> W ^ ti S 

(ill) mni3^xsmitm^^mmnmicmx-r^rci6(Dm.iiimm^-:t^-fiyV. 

o 

[00 1 8 ] 

^^mcofifm^Mti&mm^t. ma (Dm^^^m^rjiti^ p>mm-^ ti. isi c a°p a n i: # ^ t- 

# M ^ ti s o 

[^W^IIS|-rSfc46<D«M<Dfl5^] 
[00 1 9 ] 

mm ff=i ^mn mm Kft^^ it m )i 1^ tcumn-t )i CD 7. ^ -y ^ A. X'l^T i> ^\^^o -rn 40 

(Dm-^^. -/n h vault IK 7 y - K i: A V- K i: ^-^tyUmSigf-a-f* (M 

E A ) {± . 2 tJj © If ^ m 14 ® S5 v> ^ © tc ii ^ S n ^ O A< - flS T' o V - K 

[0020] 

^T?{^S$n5©A^»SH/^o -fBL, ^?^t««. ismj^'^yyy 

iz^.tjaoic, zfu-hzoit. 2 4 ^m-t ^ lii^w-mx ^ 2 2 t . c©ffi 50 



(6) JP 2004-526283 A 2004.8.26 

TfeSo s/c. -^^mx'ii. m 2 ^ \c ^ 2 6 ^-f \y— h 2 0 (Dmrn 2 2 <D 

* E S -r S ig:^ S =fe M s ^ n § T ;5 -5 o 

[ 0 0 2 1 3 

laiA, IB. ^ ^zf 2 ic^r ^ o ic . ^^mii. mtm^ t^ir v y >f T^com-^-^^tcn 
:T^-yhy-^^#ty?5itniiisn-^#oo lai At 1 BT-{±. j5itnit2 6«D — gp^^^^nx 

[ 0 0 2 2 ] 

o C <D Anmoih 2 B li . '^itim 2 6 \HcO — m(D . ^ tc li I -D (D ^-^ h "7 - ^ m ^ 
mibm.¥^ 3 0 ^m^Vr l> ^ o t^nn}(Dlh28lt^tc. f^fcjJit^SOtj^Ltt^aSSLfclfigSf 

co^vy^7.3 2i,m^t^o m 1 a cd.^ en (± . wmm 2 e (omn. mitm. *5 j: t>" ly 
[0023] 

Unt)^\h28(DX>fDKMMt^t. ^ei36t^-rct5tc. ::*;i*tc*5V>T2o®l¥bv 

ffintc^j-jn^nso ^<Dfc46, 0 1 A co^ffT'fi . M f4 jjii n t± > ^K«*^*^a4 2 s tc ii 
ii-rsi:, 2-D(DizWK^i^xmhh^^rncmm:^ic'^^if iE>n^. 

[ 0 0 2 4 ] 

itmmm.^ 3 0 ^m.n^un tm-^iE ti^ o oso. EiiA(D-'N::i*A^ti-t?«, 

n imn. mitm. ^ ^xsm^m) it. \h 2 s izmm-r ^ t . m^^ic^^tE n 2-D(Dm. 

issoic^sit^n^o :ki^. ^ n 1^ (D^M.-^ titcmtiii . mm.unii'^^ v y ^ 7. 3 2 icx 

[ 0 0 2 5 ] 

m 1 Eiz^.-rmmmmr-it. i^nm 2 e lasMmmi titzmnb^^ 3 s t:t *j y ^ 7. 4 0 

to:)^-. h y - ^m^T ^m^'^'f- Mik(D[U 3 6^$t?c m 1 Bo^ijcw^^jjttnt.. 

fc o T . CD T- . CD !5S n 5 fc . ill 3 6 tC it iS L fc ^ T M M 6^ HI ^ tX , 

2-DiDj5itieS3 8tc5i-?^^n. ^©tt. i&m^ nrzm.nit. ^w^unti^^ v y ^ 7. 4 o ic k 

[ 0 0 2 6 ] 

ia2Tli. {5(?¥M'^36«)®2 2^*L. ^-®®2 2®tf^^a35^-2 4rtlCi5itnJl2 6*"! SB 
S^nfz. y^U-b2 0O±<*A^^^nTV^^o 0 1Atc5^-rtiDtc;S{ttLrc, ^n:=.;^A 

Wiw\- (Dmnm ^ — t'^m 2 tc^^nxv^^o ccdt'u — htij^i*AP^^ 5 2 coe^ii 

K^grMK-^tfo JSfSI^ CmntmitM:> « v ^ .-^ - ;l/ K 5 0 A 

[ 0 0 2 7 ] 

itm. J;: If m\ <^ m. nii . rknm 2 e ^i^iasi^T — mw^icT -h-^ ^ ±<Dy5 f;p]^mu-t 
So ^nm 2 6 CD mule It . mm t tcmn. ^^l^j. is^uwi^^^m^t ^fzubcD 

[ 0 0 2 8 ] 



(7) 



JP 2004-526283 A 2004.8.26 



n n ^ (oi^nii . xa (T) t^^iao (±) ^tm.txm2 6(D^^f^mL. lUizmmt ^ 

-h T- 59) ^ M T' S o 
[ 0 0 2 9 ] 

oSt)> *^B^<DSfin^^H-lc43t/^Tf±. ^fcjJilSSti, iJli n ^ O ^ :^ In] ^ S 4%! , 
[ 0 0 3 0 ] 

[ 0 0 3 1 ] 

[ 0 0 3 2 ] 

•r § O « ^ V - .-^ - ;l/ K *5 J; tF ?5fi !S , gSi n ^ *^ 5. m ^ n ^ ^ fij c?:) ^ 5^ . K ft SiJ , 

[ 0 0 3 3 ] 

ia3feJ:tf4tt, *MWOASM^}Jitn«rt <7)Sli± (eSI±) CD JE T i: EE 43 E ^ 

[ 0 0 3 4 ] 

-r § W ?A T- ?> C i: fij 09 L fc <, * PI l± > 

[ 0 0 3 5 ] 
[ 0 0 3 6 ] 

^(Dm^icm^^m^^ri^ ^ o tin ^ tomtit . mn tmitmiDi^-^ji^^^^UL . m. 



(8) 



JP 2004-526283 A 2004.8.26 



[ 0 0 3 7 ] 

*feB^^^-©sf ji^nfisj^sitiiii LTi§i^t3<j:t>*ittw LT^fc*^ mm^T&tiii^ mit 

[ 0 0 3 8 ] 

[02] ^fiB^o^Me^^ginJi. -o^ ^ f-^-ti L.mMi^7r^-r o 

[03] m z (Dmtimicioif ^ cmw ^ ^ y - t mmis omti^f ^^^-r o lo 
[04] m 2 (D^^nmcD 2 m^mtj^^ cmi^ ^ ^ y - tmrn^o ^^.-r. 




[@ 3 ] 



[@ 4 ] 



JP 2004-526283 A 2004.8.26 



Y- 
ft 

■R 

m 

G 

R 
m 

A) 

I 



S 



II 

I 

•s 

Hi 

M 



.8 



1-5? 



(w/Bd)aie^Q:3i^- 



o 



